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(54) OXYGEN CONCENTRATOR FOR MEDICAL PURPOSE 

(57)Abstract: 

PURPOSE: To make it, possible to obtain an adequate 
humidification effect even in a season when an outside 
air temp, is low and relative humidity is low by 
eliminating the need for replenishing and exchanging 
water and cleaning a vessel and eliminating the leakage 
of gaseous oxygen and the producing sounds of air 
bubbles. 

CONSTITUTION: A membrane module having moisture 
permeable hollow fiber membranes as diaphragms is 
installed as a humidifying means 3 to an oxygen 
concentrator by a pressure fluctuation adsorption 
method (PSA method). The oxygen concentrator is so 
constituted that the compressed air or the waste gases 
discharged by desorption at the time of a reduced 
pressure desorption stage of adsorption cylinders are 
supplied to the membrane module and that the moisture ^ 
contained therein is separated away by the hollow fiber 
membranes. This moisture is applied to the oxygen 
enriched gases concentrated by the adsorption cylinders 

12, 13 to humidify these gases: The humidifying means is housed together with an electric 
motor which attains a temp, higher than the ambient temp, at time of operation, a compressed 
air supplying means 2. a heat generating source, such as fan means and apparatus to be noise 
sources, into a casing having a soundproof function. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 



3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A compressed air supply means driven under power of an electric motor for supplying 
compressed air to at least one adsorption column and this adsorption column which were filled 
up with adsorbent. In an oxygen eriricher by a pressure fluctuation adsorption process (the PSA 
method) which comprised fundamentally a fan means for cooling this electric motor and/or a 
compressed air supply means, A membrane module which uses as barrier membrane a hollow 
filament transmission film in which a moisture penetration is possible is attached as a 
humidification means. Compressed air from said compressed air supply means or exhaust gas 
which desorbs at the time of a decompression desorption process of an adsorption column, and 
is discharged is supplied to one barrier membrane side of a membrane module. Separation 
removal of the moisture contained in this compressed air or exhaust gas is carried out with a 
hollow filament transmission film, Constitute so that moisture separated with a hollow filament 
transmission film may be given to oxygen enrichment gas which was condensed in said 
adsorption column and supplied to the another side side of this membrane module and may be 
humidified, and. An oxygen enricher of medical application accommodating a humidification means 
by this membrane module in a case which has a soundproof function with an equipment which 
generates noise at the time of operation of the aforementioned electric motor and/or a 
compressed air supply means, a fan means, etc. 

[Claim 2]A compressed air supply means driven under power of an electric motor for supplying 
compressed air to at least one adsorption column and this adsorption column which were filled 
up with adsorbent, In an oxygen enricher by a pressure fiuctuation adsorption process (the PSA 
method) which comprised fundamentally a fan means for cooling this electric motor and/or a 
compressed air supply means, A membrane module which uses as barrier membrane a hollow 
filament transmission film in which a moisture penetration is possible is attached as a 
humidification means, Compressed air from said compressed air supply means or exhaust gas 
which desorbs at the time of a decompression desorption process of an adsorption column, and 
is discharged is supplied to one barrier membrane side of a membrane module. Separation 
removal of the moisture contained in this compressed air or exhaust gas is carried out with a 
hollow filament transmission film, Constitute so that moisture separated with a hollow filament 
transmission film may be given to oxygen enrichment gas which was condensed in said 
adsorption column and supplied to the another side side of this membrane module and may be 
humidified, and. An oxygen enricher of medical application constituting a passage through which 
compressed air from the aforementioned compressed air supply means, a humidification means 
by a membrane module, and a compressed air supply means to a humidification means passes so 
that beyond constant value may maintain at a high temperature from outdoor air temperature. 
[Claim 3]An equipment which generates heat for a passage through which compressed air from a 
compressed air supply means, a humidification means by a membrane module, and a compressed 
air supply means to a humidification means passes at the time of operation of the 
aforementioned electric motor, a compressed air supply means, etc, is stored, The medical- 
application oxygen enricher according to claim 2 accommodating in a case in which temperature^ 
is raised from the open air. 

[Claim 4]The medical-application oxygen enricher according to claim 3, wherein a case which 
stored an equipment which generates heat at the time of operation of an electric motor, a 
compressed air supply means, etc. is what has a soundproof function. 

[Claim 5]Compressed air from a compressed air supply means is supplied to an outside passage 
of a hollow filament in a membrane module used as a humidification means, Make moisture 
contained in this compressed air penetrate to an inner passage of a hollow filament, and carry 
out separation removal, and supply compressed air which passed through inside of a membrane 
module to said adsorption column, and it is condensed. An oxygen enricher of the medical 



application according to any one of claims 1 to 4 which is made to generate oxygen enrichment 
gas, supplies this oxygen enrichment gas to an inner passage of a hollow filament in a membrane 
module continuously, and is characterized by constituting so that moisture by which separation 
removal was carried out from compressed air may be given and humidified. 

[Claim 6]A part of compressed air from a compressed air supply means is supplied to a passage 
of the outside of a hollow filament in a membrane module used as a humidification means, or the 
inside, Compressed air which made moisture contained in this compressed air penetrate to an 
other side passage of a hollow filament, carried out separation removal, and passed through 
inside of a membrane module. Make it emit in a case which has said soundproof function via a 
throttle valve, and on the other hand, supply the remainder of compressed air to said adsorption 
column, and it is condensed, An oxygen enricher of the medical application according to any one 
of claims 1 to 4 which is made to generate oxygen enrichment gas, supplies this oxygen 
enrichment gas to said other side passage of a hollow filament in a membrane module 
continuously, and is characterized by constituting so that moisture by which separation removal 
was carried out from compressed air may be given and humidified. 

[Claim 7]Supply compressed air from a compressed air supply means to an adsorption column, 
condense it, generate oxygen enrichment gas, and exhaust gas which desorbs at the time of a 
decompression desorption process of this adsorption column, and is discharged is supplied to an 
outside passage of a hollow filament in a membrane module used as a humidification means, 
Exhaust gas which made moisture contained in this exhaust gas penetrate to an inner passage of 
a hollow filament, carried out separation removal, and passed through inside of a membrane 
module, Make it emit in a case which has said soundproof function via a throttle valve, and, on 
the other hand, the aforementioned oxygen enrichment gas is supplied to an inner passage of a 
hollow filament in a membrane module. The medical-application oxygen enricher according to any 
one of claims 1 to 4 constituting so that moisture by which separation removal was carried out 
may be given and humidified from exhaust gas. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]In this invention, a respiratory failure patient (only henceforth a patient) is 
related with the oxygen enricher of the medical application used mainly for a home oxygen 
therapy. 

Therefore, it is related with the humidification means of the new composition of the oxygen gas 
(it is [ the following containing oxygen enrichment gas ] the same) especially condensed by the 
pressure fluctuation adsorption process (henceforth the PSA method). 



[0002] 

[Description of the Prior Art]The aforementioned patient mainly uses the oxygen enricher of 



medical application as a supply source of the oxygen gas used for a home oxygen therapy. For 
this reason, to an oxygen enricher, various conditions are required and the following matters are 
mentioned as those contents. 

** Since it is used for medical application, it is reliable. 

** since it is continuously used all day and night over a long period of time in many cases — a 
patient, of course, the person himself/herself needs to be quiet equipment with little noise not to 
bar the good sleep including people of the family of living together or the same room. 
** Since nasal cavity membrane and a respiratory tract will get dry and the oxygen gas which 
carries out the regurgitation from the oxygen enricher by the PSA method will be accompanied 
by pain if a patient uses this as an object for breathing as it is, since it is the very much dry gas 
by which moisture was removed nearly thoroughly, have a function which humidifies this oxygen 
gas. 

** In order to use a power supply for home use, there is little power consumption. 
[0003]About humidification of the oxygen gas of a ** ** clause, after in many cases making it 
pass through the inside of the container into which water went oxygen gas in the form of air 
bubbles and humidifying it, it is inhaling as an object for breathing. However, in order to humidify 
for a patient the oxygen gas which comes out from an oxygen enricher, much time and effort is 
taken, and since it is troublesome, there is a strong request of liking to be released from a 
supplement of water in a humidifier, exchange, the cleaning work of a container, etc. 
[0004]The following problems are among the humidifiers currently mostly used from the former. 
** Since it is necessary to supply it and since the water in a humidifier carries out evaporation 
consumption as it is used, and saprophytic bacteria and algae breed or the dirt by adhesion of 
garbage etc. is in the container of this humidifier.* about one cleaning is needed for one week in 
general. 

** the time of cleaning of a humidifier, or a supplement and exchange of water — the lid of a 
humidifier — enough — and the fault of oxygen gas leaking and not going to patients unless it 
fastens certainly arises. 

** Since [that the physical strength of the patient who uses an oxygen enricher and a humidifier 
is also comparatively weak and ] there are many elderly people, the lid of a humidifier may not 
become tight certainly enough and it is a matter serious [ this problem ] and serious, 
[0005]** Although this humidifier has what is protruded and attached to convex toward the 
exterior from the case which constitutes the coat of an oxygen enricher, and a thing which 
provides a concave hollow part in a case and is attached into this crevice, Some which are 
attached to convex [ former ] have an accident which collides accidentally and breaks the fitting 
part (many mainly serve as the feed hopper of oxygen gas) of a humidifier, when people walk 
near the equipment. It will be easy to accumulate garbage etc. and what is attached into the 
latter crevice will make a medical-application machine insanitary. For this reason, there is a 
method which garbage etc. make it hard to attach a door and to enter in front of a crevice, and a 
door is damaged or there is also a problem that it is troublesome at the time of a supplement of 
water or exchange. 

[0006]** In order for around-the-clock ** to use the oxygen enricher used for a home oxygen 
therapy, Among patients, those who are having good sleep barred because of this noise also 
have as a noise a sound produced from the air bubbles of the aforementioned humidifier which 
were not worried so much about an ear in at night when the circumference becomes ** in 
daytime with comparatively many surrounding back ground noises. For this reason, while 
accommodating a humidifier in the crevice of the case of an oxygen enricher, attaching a door to 
that front face and preventing invasion of garbage etc. like the above-mentioned, there are some 
which expected the reduction effect of this noise. 
[0007] 

[Problem to be solved by the invention]It aims at solving various problems produced with such a 
conventional humidifier, and not needing a supplement or exchange of water, and providing the 
oxygen enricher of the smaller quiet medical application of an operation sound. 
[0008] 

[Means for solving problem]Namely, the compressed air supply means driven under the power of 



an electric motor for this invention to supply compressed air to at least one adsorption column 
and this adsorption column which were filled up with adsorbent, In the oxygen enricher by the 
pressure fluctuation adsorption process (the PSA method) which comprised fundamentally a fan 
means for cooling this electric motor and/or a compressed air supply means, The hollow filament 
transmission film in which a moisture penetration is possible is supplied to the membrane module 
used as barrier membrane. Constitute so that the moisture which carried out separation removal 
of the moisture contained in this compressed air with the hollow filament transmission film, and 
was separated from compressed air may be given to the oxygen enrichment gas which was 
condensed in said adsorption column and supplied to the humidification means and may be 
humidified, and. The humidification means by this membrane module is an oxygen enricher of the 
medical application accommodating in the case which has a soundproof function with the 
equipment which generates noise at the time of operation of the aforementioned electric motor 
and/or a compressed air supply means, a fan means, etc. The passage through which the 
compressed air from the aforementioned compressed air supply means, the humidification means 
by a membrane module, and a compressed air supply means to a humidification means passes. 
Maintenance of a temperature higher than outdoor air temperature is aimed at by 
accommodating each means in a case with the equipment which generates heat at the time of 
operation of the aforementioned electric motor, a compressed air supply means, etc. by 2nd 
being characterized by constituting so that beyond constant value may maintain at a high 
temperature from outdoor air temperature. 

[0009]Hereafter, based on Drawings, this invention is explained in detail. Drawing 1 - drawing 3 
are the flow plans of the oxygen enricher used as the suitable embodiment of this invention, and 
the figure (drawing of longitudinal section of a right half part) in which drawin g 4 showed typically 
an example of the composition inside the external case of an oxygen enricher, and drawing 5 are 
the figures for explaining the composition inside the case (it accommodates in the left half part 
of an external case) which has a soundproof function. 

[0010]An oxygen enricher by the PSA method comprises fundamentally the fan means 31 for 
cooling one piece filled up with the compressed air supply means 2 driven under power of an 
electric motor, and adsorbent or two or more adsorption columns 12 and 13 and an electric 
motor, and/or the compressed air supply means 2, and if needed to this. It has composition of 
having added the humidification means 3 for giving and humidifying moisture to the buffer tank 16 
for storing oxygen enrichment gas emitted in the adsorption columns 12 and 13. and oxygen 
enrichment gas. 

[001 1]And air taken in from the suction filter 1 is supplied by turns to the two adsorption 
columns 12 and 13 by the valve means 11 which application-of-pressure compression is first 
carried out by the compressed air supply means 2, for example, controls operation of the PSA 
method when the number of adsorption columns is two. In an adsorption column, adsorption 
treatment of the nitrogen etc. is carried out, they generate oxygen gas (adsorption-under- 
elevated*-pressure process), this oxygen enrichment gas is stored by the buffer tank 16, and that 
part lets the orifice 14 pass. End an adsorption-under-elevated-pressure process and an 
adsorption column under evacuation is made to flow backwards, desorption of nitrogen etc. 
which were adsorbed is helped, adsorbent is reproduced (decompression desorption process), 
and the exhaust gas is discharged in the atmosphere via the silencer 1 7. Oxygen enrichment gas 
stored by the buffer tank 16 is adjusted so that the reducing valve 10 and the throttle valve 9 
may make a proper pressure and a flow, and it is supplied to a patient. 

[0012]Although each of these pieces of equipment is stored in the external case 23, Since there 
is much noise at the time of operation, constitute a coat of the external case 23 from a sound 
insulating material, give insulation, and also as shown, for example in drawing 4 , In order to 
reduce noise, it succeeds in various devices, such as forming the sound insulating board 33 in 
the atmospheric-streams ON passage 34 and the atmospheric exhaust passage 35 for cooling an 
electric motor and compressed air supply means 2 grade, or forming the duct 36 for silence in a 
pars basilaris ossis occipitalis of the external case 23. 

[001 3] And the compressed air supply means 2, the fan means 31, compressed air and exhaust 
gas that include an electric motor which serves as a source of release of noise at the time of 



operation in order to improve a soundproof function further, The valve means 1 1 which controls 
flows, such as oxygen enrichment gas, is good to accommodate in the noise control case 29 and 
30 which has a soundproof function in the external case 23 as shown in drawing 5 , and to make 
it dual structure. Air taken in from the air intake 24, It goes into the noise control case 30 from 
the air inlet door 26 through the air air supply port 25 through the atmospheric-streams ON 
passage 34, Furthermore, it goes into the noise control case 29 from the connection opening 32 
by the fan means 31, The part is incorporated into the compressed air supply means 2 as raw 
material air, and warm air warmed by most cooling a compressed air supply means including an 
electric motor and an exothermic equipment which consumes electrical energy in addition to this, 
and carrying out heat exchange is discharged in the atmosphere through the air outlet 28 and 
the duct 36 for silence from the airstream exit 27. However, although temperature inside a case 
becomes high to outdoor air temperature, properly, 30 ** or less of cooling methods are 
constituted so that it may become about 20 **, and temperature which usually becomes higher 
than that outside air temperature also accommodates a humidification means by a membrane 
module in a case of this temperature. Although the two noise control cases 29 and 30 were 
combined and used, the fan means 31 may also be accommodated in an inside of a noise control 
case, and one noise control case may constitute it from an example of drawin g 5. 
[0014]The duct 36 for silence is what utilized effectively space between an external case, the 
ground, or a floor line which an axle-pin rake attached under the bottom of the external case 23 
makes, and it comprises an insulator in contact with the bottom of the external case 23, and a 
sound-absorbing material is stuck on the atmospheric air passage inner surface, and a sound 
insulating board is also attached. Although a sound-absorbing material is stuck on both sides or 
one side of an insulator, a sound insulating board used by this invention is what ended two or 
more breakthroughs in the field, and it has the operation of letting cooling wind blows pass, 
absorbing a sound wave, it is not necessary to limit it to this, and it is needless to say that it 
may be a thing of other modes. 

[0015]Since moisture was removed nearly thoroughly and oxygen enrichment gas which carries 
out decompression adjustment from the buffer tank 16, and is supplied to a patient will be dried, 
form humidifiers, such as a cellular formula which make it pass through a gas underwater and 
usually gives moisture after the reducing valve 10, but. Even a sound in which the air bubbles 
burst has been the target of low-noise-izing. Although the humidification means 3 which used a 
hollow filament transmission film is used instead of the conventional cellular type humidifier in 
this invention, noise is similarly accommodated in the high noise control case 29 of temperature 
from the open air for a Reason which is made smaller and which is sake [ a Reason ] and 
mentioned later. 

[0016]The humidifier 3 using a membrane module which uses a hollow filament transmission film 
as barrier membrane used as The means for solving a technical problem in this invention is 
explained still in detail. 
[0017] 

[Function]The hollow filament transmission film which constitutes a membrane module 
penetrates the moisture in the atmosphere best, and the transmissivity is proportional to the 
partial pressure difference of the moisture in the atmosphere of the outside of a hollow filament 
transmission film, and the inside. When it is a primary side which separates a hollow filament 
transmission film wall and by which the application^of-pressure air containing moisture passes 
along the outside, and the downstream by which dry oxygen enrichment gas passes along the 
inside, a moisture partial pressure has a high primary side, and its downstream is low. When a 
moisture molecule carries out spreading diffusion of the inside of the membranous wall of a 
transmission film from a primary side and the principle of a moisture peneitration diffuses it from 
a downstream wall surface, a moisture molecule penetrates a membranous wall. Since there is 
quite much moisture transmission quantity per unit area of the transmission film by a perfluoro 
ion-exchange membrane, a penetration [ at least ] efficient [ a primary side and a downstream 
partial pressure difference ] is obtained. In order to humidify the downstream to high .humidity, it 
is necessary to make the moisture partial pressure of a primary side high. 
[0018]Since oxygen enrichment gas dry using the moisture contained in the atmosphere is 



humidified, if the moisture partial pressure of the primary side of moisture supply is influenced by 
the moisture content contained in the atmosphere, i.e., the temperature and relative humidity of 
the open air, temperature is low and its relative humidity is low, it will also produce that the 
downstream cannot fully be humidified. As for the monthly average relative humidity for one year 
of the major cities from Hokkaido in Japan to Okinawa, most is distributed to 60 to 90%. And the 
season when humidity is low is in March and April, and the city relative humidity of little green 
Tokyo is low. The average monthly temperature which let one year pass is distributed over the 
wide range of -9-29 **, winter, such as Hokkaido, is dried with indoor heating, and relative 
humidity becomes fairly low. The moisture partial pressure contained in 80% of atmosphere of 

relative humidity at 0 ** is 4.89 mb. If this is pressurized at 4 kgf/cm^G, capacity will be set to 
one fifth and a moisture partial pressure will be 24.45 mb, 5 times. In an experiment in the state 
where this temperature is low, it sometimes arose that the relative humidity of the oxygen 
enrichment gas which should be humidified does not reach the desired value by calculation with 
the moisture which penetrates and appears in the downstream. It was wholeheartedly cooled in 
the course until the application-of-pressure air of a primary side results in a humidification 
means as a result of research, since temperature became low, it dewed, and it turned out that 
the moisture partial pressure of sufficient gas required to humidify downstream gas may not be 
obtained. 

[0019]Therefore, in order to maintain 24.45 mb of the primary side moisture partial pressure 
shown in this example, if it does not warm at not less than 22 **, the moisture in the air dews, 
and it does not become more than the saturation water vapor pressure of that temperature. For 
this reason, if it not only pressurizes air, but temperature higher than the open air which adopts 
that temperature is not used in order to raise the moisture partial pressure of a primary side, a 
high moisture partial pressure is unmaintainable. The temperature and the target humidification 
value of downstream gas which are gas to be humidified can determine the value of the 
temperature to raise, the temperature of the oxygen enrichment gas obtained with the oxygen 
enricher by the PSA method — outside air temperature — abundance — it is high. Usually, the 
range of 1-2 ** is almost the case. Supposing it is higher than the open air 2 ** now, in order to 
raise this to 90% of relative humidity, it will be influenced very much by the permeation 
performance of a moisture transmission film, but it is necessary to raise temperature to not less 
than about 5-16 **, and to maintain a primary side to a high moisture partial pressure in the 
permeation performance in the present technological level. 

[0020]Then. in the compressed air supply means which takes in and compresses the atmosphere 
containing a steam, and the humidification means which comprises the membrane module which 
uses a hollow filament transmission film as barrier membrane, The compressed air compressed 
into one barrier membrane side of this humidification means by the compressed air supply means 
Through, It constitutes so that it may let gas to be humidified pass to the another side side of 
barrier membrane, and temperature of the course which the compressed air from a compressed 
air supply means, a humidification means, and a compressed air supply means to a humidification 
means passes is considered as the composition which beyond constant value raises from 
atmospheric temperature. 

[0021]ln order to maintain to the temperature concerned, the heat generated within the oxygen 
enricher by the PSA method is efficiently used for this invention. This is performed by 
accommodating the humidification means by the membrane module concerned in the inside of 
the case which accommodates a compressed air supply means including an electric motor and 
the exothermic equipment which consumes electrical energy in addition to this. This case is good 
to use a sound insulation construction and to serve also as the effect which prevents a break 
through of noise, such as an electric motor which is also apparatus which generates noise 
and/or an air supply means, and a fan means. However, in the apparatus which does not need 
noise control, it is not necessary to use a noise control case. In the outside passage 5 and inner 
passage of the hollow filament transmission film 4 in a membrane module (humidification means 
3). Although ventilation resistance has little one where a cross-section area is larger and it is 
easy to pass compressed air. since the direction which makes the cross-section area of an 
outside passage large can create a membrane module, without increasing the number of a hollow 



filament. The direction passed to the outside passage 5 has little ventilation resistance, and can 
supply compressed air to an adsorption column efficiently, since the compressed air containing 
moisture and the exhaust gas can make so low the air pressure generated in a compressed air 
supply means, the load of an electric motor also becomes light and they can also reduce power 
consumption. 

[0022]The compressed air which contains many moisture by constituting in this way passes, and 
an outside passage in an inner passage. Since concentration generation is carried out, and 
moisture is hardly contained, but the low-pressure oxygen enrichment gas by which pressure 
regulation was carried out with the reducing valve 10 passes and only the moisture in the 
atmosphere penetrates toward the inside from the outside, The moisture obtained by separating 
out of the atmosphere will be given to the condensed oxygen enrichment gais, and will be 
humidified, a supplement and clearing work of moisture like the humidifier of a cellular formula 
used from the former become unnecessary, and. thereby, an insanitary cause can be abolished. 
[0023] 

[Working example]Hereafter, although Drawings explain concretely especially the composition 
about the desirable embodiment of this invention centering on the humidification means 3, of 
course, this is a thing for explanation, and this invention is not limited to these embodiments. 
[0024]The embodiment shown in drawing 1 is an example constituted so that the whole quantity 
of the compressed air pressurized by the compressed air supply means 2 might be passed to the 
outside passage 5 of the humidification means 3 using the hollow filament transmission film 4. 
The moisture contained while passing through the outside passage 5 penetrates to the inner 
passage of a hollow filament, separation removal is carried out to it. and compressed air is 
supplied to the adsorption column 1 2 or the entrance end of 1 3 via the valve means 1 1 which 
controls operation of the PSA method. And in an adsorption column, adsorption treatment of the 
nitrogen etc, is carried out, they generate oxygen gas, and this oxygen enrichment gas is stored 
by the buffer tank 16. The oxygen enrichment gas stored by the buffer tank 16 is adjusted so 
that the reducing valve 10 and the throttle valve 9 may make a proper pressure and a flow, it is 
supplied to the inner passage of the hollow filament transmission film 4 of the humidification 
means 3, and the aforementioned moisture by which separation removal was carried out from 
compressed air is given and humidified, and it is supplied to a patient from the output port 8. 
[0025]Here, the suction filter 1 is for removing the dust in the air and supplying pure air to the 
compressed air supply means 2. Adjust the reducing valve 10 to a suitable pressure (for example, 

about 0.3kgf/cm^-G) to present use with the oxygen gas currently stored in the buffer tank 16, 
and the throttle valve 9, It may be which thing, as long as it adjusts the flow of the oxygen 
enrichment gas which is taken out from the output port 8 and supplied to a patient and can 
adjust flows of gas, such as a needle valve type and an orifice selection type. Attach the throttle 
valve 20 changed between the entrance side of the inner passage of the hollow filament 
transmission film 4 of the humidification means 3, and an outlet side, a part of oxygen 
enrichment gas which is not humidified is made to bypass, and what is necessary is just to mix 
to the humidified oxygen enrichment gas, when the degree of humidification needs to be 
adjusted. 

[0026]Although the hollow filament transmission film used by this example was constituted from 
a perfluoro system ion-exchange membrane, they may be ion-exchange membranes other than 
this. In the figure, although the hollow filament transmission film 4 expressed from the entrance 
side as one double line to the outlet side, it used what made one bundle actually about 3500 
hollow filaments the outer diameter of 0.3 mm, 0.15 mm in inside diameter, and about 25 cm in 
length. 

[0027]The entrance and exit which lead to the outside of the humidification means 3 of the 
outside passage 5 and the inner passage of the hollow filament transmission film 4 in the 
humidification means 3, Although it may be whichever of the humidification means 3 and the 
directivity of the passage does not have a structure top, it is more desirable to constitute the 
flow of the compressed air containing moisture, and the flow of dry oxygen enrichment gas so 
that it may become a direction which counters mutually. The rate to which, as for the Reason, 
moisture penetrates the barrier membrane of a hollow filament. Since it is proportional to the 



partial pressure difference of the moisture in the gas instead of the pressure differential of both 
gases as mentioned above. By making mutual for reverse the compressed air to which the 
moisture to contain is removed and. the partial pressure of moisture falls gradually, and its 
flowing direction of the oxygen enrichment gas with which it is humidified and the partial 
pressure of moisture rises gradually, Since the partial pressure of the moisture of both gases 
becomes migrate to the whole region mostly and in general equal in the outside within the 
humidification means 3. and inside both passages, it is for heightening the humidification effect 
further However, in the 2nd embodiment stated to this example or the next, since there is 
enough much quantity of the compressed air which flows through the outside passage 5 of a 
hollow filament, or exhaust gas as about 30 times as compared with the quantity of oxygen 
enrichment gas, so prominent an effect does not appear. 

[0028]Although an embodiment shown in drawing 2 is fundamentally the same as an embodiment 
of aforementioned drawing 1 , it is an example which constituted a part of compressed air 
pressurized by the compressed air supply means 2 so that it might pass to the outside passage 
5 of the hollow filament transmission film 4 within the humidification means 3. Moisture contained 
while passing through a passage within the humidification means 3 penetrates to an inner 
passage of a hollow filament transmission film, separation removal is carried out to it, and 
compressed air is emitted via the throttle valve 20 and the silencer 21 after that in the noise 
control case 29 which has the aforementioned soundproof function. It is better to lessen 
compressed air used for humidification as much as possible, since it emits into the atmosphere, 
and is discarded and it becomes useless. The flow may be almost the same as a flow of oxygen 
enrichment gas passed to the humidification means 3. Since quantity of compressed air supplied 
to a direction of an adsorption column will decrease and performance as the whole oxygen 
enricher will fall if it becomes a flow beyond it, it adjusts so that a degree which there are few 
the flows and is humidified may become the optimal by the throttle valve 20. Since noise 
occurred if emitted to the atmosphere just behind this throttle valve 20, the silencer 21 was 
attached, but as long as soundproof functions are enough cases, there may not be the silencer 
21. 

[0029]On the other hand, the remainder which occupies the great portion of compressed air is 
supplied. to the adsorption column 12 or 13 via the valve means 1 1 which controls operation of 
the adsorption separation by the PSA method. And in this adsorption column, adsorption 
treatment of the nitrogen etc. is carried out, they generate oxygen enrichment gas, and this 
oxygen enrichment gas is stored by the buffer tank 16. The oxygen enrichment gas stored by the 
buffer tank 16 is adjusted so that the reducing valve 10 and the throttle valve 9 may make a 
proper pressure and a flow, it is supplied to the inner passage of the hollow filament transmission 
film 4 of the humidification means 3, and the aforementioned moisture by which separation 
removal was carried out from compressed air is given and humidified, and it is supplied to a 
patient from the output port 8. 

[0030]ln this embodiment, since the quantity of the gas which flows in the outside passage and 
inner passage of a hollow filament was made to become almost equal, even if it passes each gas 
to which passage between two passages of the humidification means 3, it does not interfere. In 
such a case, as for the direction into which each gas flows as mentioned above, it is preferred 
that it is countering. (In drawing 2 , it is a uniform direction on account of drawing) 
[0031] Although the embodiment shown in drawing 3 is fundamentally the same as the 
embodiment of aforementioned drawin g 1. via the valve means 1 1, the compressed air from the 
compressed air supply means 2 is supplied to the adsorption column 12 or 13, is condensed, 
oxygen enrichment gas is generated, and this oxygen enrichment gas is stored by the buffer tank 
16. And when the adsorption column 12 or 13 goes into a decompression desorption process, the 
part is made to flow backwards to an adsorption column through the orifice 14, desorption of the 
nitrogen etc. which were adsorbed is helped, and the exhaust gas desorbed here is introduced 
into the outside passage 5 of the hollow filament of the humidification means 3 via the valve 
means 11. The exhaust gas which separation removal of the moisture contained in exhaust gas 
was penetrated and carried out to the inner passage of the hollow filament, passed through the 
inside of a membrane module, and was dried is emitted via the silencer 1 7 in the noise control 



case 29 which has the aforementioned soundproof function. On the other hand, the 
aforementioned oxygen enrichment gas was supplied to the inner passage of the hollow filament 
in ****** 3, and it constituted so that the moisture by which separation removal was carried out 
from exhaust gas might be given and humidified. 

[0032]In this case, since the humidification means which made ventilation resistance when the 
pressure at the time of the decompression desorption process of an adsorption column needed 
to be low lowered as much as possible within predetermined time and the exhaust gas at the 
time of desorption flowed as low as possible is needed. Like the case of the embodiment of said 
drawing 1 . the inner passage of the hollow filament was made into the passage of oxygen 
enrichment gas, and the outside passage 5 was made into the passage of exhaust gas. Although 
relative humidity is higher than the inside of the atmosphere, since a pressure is low since it is 
opening wide and decompressing to the atmosphere, and the partial pressure difference of the 
moisture of both the gases produced within and without the hollow filament transmission film 4 is 
comparatively low, the humidification effect also falls a little rather than the embodiment of said 
drawing 1 , but the exhaust gas at the time of desorption. 50 to 90% (RH) It is and is completely 
satisfactory practically. When the degree of humidification needs to be adjusted also at this 
example, It is the same as the embodiment of said drawin g 1 t hat what is necessary is Just to 
mix to the oxygen enrichment gas which attached the throttle valve changed between the 
entrance side of the inner passage of the hollow filament transmission film 4 of the 
humidification means 3 and an outlet side, made bypass a part of oxygen enrichment gas which is 
not humidified, and was humidified, 

[0033]Mounting into a case in an embodiment shown in drawing 1 - drawing 3 is performed by a 
method similar to a method shown in drawin g 4 and drawin g 5, accommodates a humidification 
means by a membrane module in a case which makes a heat source a rise in heat by an internal 
exothermic equipment, and enables it to maintain a moisture partial pressure of a primary side 
highly. This also serves also as a prevention case which prevents noise from a noise source. 
[0034] 

[Effect of the Invention]The cellular type humidifier used from the former by using the oxygen 
enricher of this invention, It is released from the troublesome work of a supplement of water, 
exchange, cleaning of a container, etc., etc., and since the lid of a humidifier is imperfect, the 
situation said that oxygen gas leaks can also be prevented, and also the worries and the measure 
against a sound with which air bubbles burst also become unnecessary. Not to mention the 
electric motor used as the noise source of equipment, a compressed air supply means, a fan 
means, etc., since the humidification means was also accommodated in the case with a 
soundproof effect and the device peculiar to the ventilation passage for cooling is moreover 
given, an operation sound is dramatically quiet, and it is suitable as an oxygen enricher of medical 
application. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1]It is a figure showing the flow plan of the oxygen enricher which is a suitable 
embodiment of this invention. 

[Drawing 2] It is a figure showing the flow plan of the oxygen enricher which are other 
embodiments of this invention. 

[Drawing 3] It is a figure showing the flow plan of the oxygen enricher which are other 
embodiments of this invention. 

[ Drawin g 4]It is drawing of longitudinal section of a right half part showing typically an example of 
the composition inside the external case of an oxygen enricher. 

[Drawing 5] It is a figure for explaining the composition inside the case which has a soundproof 
function. 

[Explanations of letters or numerals] 

1 Suction filter 

2 Compressed air supply means 

3 Humidification means 

4 Hollow filament transmission film 

5 Outside passage 
8 Output port 

9, 20 throttle valves 

10 Reducing valve 

1 1 Valve means 

12 and 13 Adsorption column i 
14 Orifice 

16 Buffer tank 

1 7 and 21 Silencer 

23 External case ' 

24 Air intake 

25 Air air supply port 

26 Air inlet door 

27 Airstream exit 

28 Air outlet 

29 and 30 Noise control case 

31 Fan means 

32 Communicating opening part 

33 Sound insulating board 

34 Atmospheric-streams ON passage 

35 Atmospheric exhaust passage 

36 The duct for silence 
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